In this paper, we study the following singular semipositone boundary value problem on time scales:
Introduction
The theory of dynamic equations on time scales has been studied by many mathematicians since it not only provides a unifying structure of differential and difference equations, but also it has led to many physical, chemical and biological applications such as insect population models, neural networks, heat transfer, epidemic models. In this paper we study the existence of positive solutions of the following singular semipositone boundary value problem (BVP):
where T is a time scale; p : (ρ(a) 
and (ρ(a), σ (b)) T has at least two points.
Preliminaries and lemmas
We first find the related Green's function of our BVP. The Green's function for the BVP
For convenience, we let
then it is easy to see
e(t)G(s, s) ≤ G(t, s) ≤ G(s, s) or G(t, t). ()
Define
Next we set
(t). ()
Then we have
Next we want to construct a cone in which we will look for positive solutions.
Then one can easily verify that X is a real Banach space, and P is a cone in X. Now we state the well-known fixed point theorem that we will use later in this paper.
Theorem  []
Let X be a real Banach space, and let P ⊂ X be a cone.
As usual with a semipositone problem, we want to consider the following singular auxiliary problem:
where q ± (t) := max{±q(t), }. Its unique solution is given by (see [] for proof)
Consider the following singular positone BVP:
Next define an integral operator T :
It is easy to see that finding solutions of BVP () is equivalent to finding fixed points of the operator T on P. Now we state and prove a lemma that connects singular positone BVP () to main BVP ().
Lemma  If z(t) is the unique positive solution of singular positone BVP () such that z(t) ≥ w(t) then BVP () has a positive solution x(t) := z(t) -w(t).
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Then, by the first equation of (), it follows that
Also,
Now we impose the following conditions for the rest of the paper:
(H) There exists R > r such that for
G(s, s)p(s)∇s, and α is as defined in ().
(H) There exists R  > max{R, (
= +∞ uniformly for t in any closed subinterval of (ρ(a), σ (b)) T . To apply Theorem , we first prove the following lemmas. 
G(t, s) p(s)f s, [z -w]
+ (s) + q + (s) ∇s,
G(s, s) p(s)f s, [z -w]
+ (s) + q + (s) ∇s ⇒ b ρ(a)
Then, using (), we get
G(t, s) p(s)f s, [z -w]
Next let B ⊂ P be any bounded set, then for any z ∈ B, there exists a constant M >  such that z ≤ M. Now, for any z ∈ B and s ∈ [ρ(a), σ (b)] T , we have 
where
Therefore T(B) is uniformly bounded. By standard arguments (see [] ) using the Arzela-Ascoli theorem and the Lebesgue dominated convergence theorem, we can easily see that T is a completely continuous operator.
Lemma  Assume that (H)-(H)
hold, and set R = {z ∈ P : z < R} and ∂ R = {z ∈ P : z = R}. Then Tz ≥ z for all z ∈ P ∩ ∂ R , where R > r is as given in (H). 
Then, using (H), we get
G(t, s)p(s)∇s
Thus we have Tz ≥ z for all z ∈ P ∩ ∂ R .
Lemma  Assume that (H)-(H) hold, and set R
 = {z ∈ P : z < R  }. Then Tz ≤ z for all z ∈ P ∩ ∂ R  ,
where R  is as given in (H).
Proof From (H) we have that R  > R > r > . Note that for any z ∈ ∂ R  and s
Thus we have Tz ≤ z , z ∈ P ∩ ∂ R  .
Now choose constants δ, β and a real number K >  such that
Note that using (H), we find R > R  such that for any t ∈ [δ, β] T and x ≥ R,
, R}. Then we have R  > R > R  > R > r.
Lemma  Assume that (H)-(H) hold, and set R
Thus Tz ≥ z for all z ∈ P ∩ ∂ R  . This BVP has at least two positive solutions as it satisfies all the hypotheses of this paper. Note that we have
Main result

Theorem  Suppose that (H)-(H) hold. Then T has two fixed points z
In [] the authors show that
, where t ∈ T, the Cantor set. Using similar arguments, we get that
, which we use below. We have
Similarly,
. Let R =  > r = , then for any x ∈ [, ], we have
On the other hand, let
}. Consider the following BVP:
where f (x) is defined as
This BVP has at least two positive solutions as it satisfies all the hypotheses of this paper. Note that we have 
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